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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

fig. m, *%m^&&7v j £v j Q-i/*7'j>.<D7'vy?m<D—m : z:^irmo 

FIG. 3(4, *|g^{C#5^oiry^^^ACDW^a^«^(7)p|fB^i-yn y 

FIG. 4(4, *|g|^(^^^nir^ih^X^^^fj5f^giJ^cDT— *^?J-\<D— m 

FIG. 5(4, #^(C#3:/Pi?;y1^>^A^fy5^ 

FIG. 6(4, «0^(c#S^nir5/-y-~>x^A^fT9f^S'MSC>r— ^f^-^cn— m 

fig. 7(4, *mn^mz^v^*yVi/^j±i)m?mmm<nT—*^?^-r<D— m 

FIG. 8(4, ^^(-#,-5^oir5/-^i/^.^A^ff 9 7 4^? V ^^mm<DT~ 

FIG. 9(4, ^0^(^,5^Dir^^^^A^fT9^^^T— ^r^^^^tD— 

fig. 1 0(4, y^^xTj*(Dmm$:^-f7xn~ =3-^— h<D— m& 

FIG. 11(4, ^mW\Z.&&^SV^7u-ty*)- : i/^A,<D-fri y ?m<D— 0iJSr^-fllI o 

fig. 1 2(4, ^m^^/u^a±y^^^M.<DMmia^-m<Dmm^^'tyu 

FIG. 1 3(4, &mWlzmZ^V±V^i/^J>><DCPmW7'V'tv-9-CD7'v y?m<D 

FIG. 14(4, ^P^(^S^/i^^^air yif^>^^A(DC Pp^^Dir^i^tD^aS^ 
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DETAILED DESCRIPTION OF THE INVENTION 
^(OWi^-. wC^Ptytv'^f ^ Co-Processor t LTlt^Bl^fc-^/l^^nir y 
F I G. 1~F I G. 1 OS:#figbT, £H~R^ 43S93l£fll£ >To-fe y^-(D— 0!|<E>S 

/Dt^fAH, 15, 1 FIG. Ifc*i-«fc5fc % ggttflWRSrn— K 

7a~ch -o©Mi^>{>olMS|52 8 a~c t W5fc©t'fc5 0 f 
fcfc>*>, *^t#5yDt^t^T^lt FIG. lf^-tJ;?^ ^au^biWWi 

-e^l ; e^^t5R^77r2 2, G^-777 2 3 s B/^7724t, Z.tlt>(Ds< 
•777 2 2, 23, 2 4^ It, 3f^*G;3lSrJfc-t\ fe{g#fe0>«&<£>*G!SS& 2 6a, 
2 6 b, 26cclrfUT^. IC, w(0«|gt<Z5*!taSB2 6 a~2 6 ctt. SSBSm 

X, FIG. 2«, ^n^^l^^^A 1 4©A^^^O— fB©— 0iJSr^i-t>(Z>-C 
fe^, r^UHCjo^T, 7 , nt5/tv/^rA14lt /^^y^7x-Xny hn- 
/Wa-5§-B I/FCn t 1 i>mifc£tlZ>/<v7T\Bl&2 2, 2 3, 24i, ^fttd^ic 
&tlZ>fflfflU2 OX&><0s<y7T 2 2, 2 3, 2 4 (Dmf^^m^-^^^V =i> hn 
-7l0 1h $J$P8B2 O^PI^CT, m^SirU^^ 1 0 4. 1 0 5^tCT 

h y s/^^^-r y^m<nmwmn*m&'rz>WL'fei'V** 2 5 awe us?** 2 5 

&M~g.-t-Z>^tfcX$Z>nim%!:MM2 7 <Dm$MMtt£Z> PE (Processing Element) 
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1 0 3 <t, Z.tllZtgm.£tlZtZWMi&XhZ>F I FO (First In First Out) 10 2 

x, fig. 3(4, yct-ytwrAi 4<DM t i^^m^.<Dmmts:— u^-tm<o~ 

M^l 0 3B> ALU (Arithmetic Logic Unit) 106^ MAC (Multiplier 
Accumulate Component) 1 0 7 LUT (Look Up Table) 108i, FIFO10 

MM, flfffc^it 1 o 3 fi, ^^^2 5^^ ^^.yK^XtfXfSf^^ 
X, ^(Dm&^m 1 0.3{C#tl&^^S{f-§-^3l^i:Sirlx^^ 1 0 4 C co 
ifilclil 0 3^bfcB^^ixSif-i-^jl^i-5ir i/^^ 10 5 t ^ LT:fc >9 , Wtfe 

tHc£<9. -^^%m% 2 7 <Z>*P^^3?t 1 0 30ALU1 0 6, MAC 10 7, LUT 

-fftfrh, @^S§P2 8fctt^^T'(i^-T/V^y XAft^PE (Processing 
Element) ri^^tcft <9 x ^#> x ^*L3TA-^ y X^fC^ L/c@;£&L3g& 2 8 £rffl 

fmm^mmis. Mm<D7v±yv&mitc^^yv±yVis^j*%Mf&vx, 

r^Tr, ^^gs^fi, ii&LTciALU, MAC, LUT, F I F OCD~ i: "Cfc 9 , 
— ^^MfelbtL-rv^F PGA (Field Programable Gate Array) ^Xte=>-—y V 
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(Multi-functional Pedestal) {C#-fk Lfcf^^.— y h m^XO)*!^^ h o Tf±V ^ 

frjk&btixit^zmmt&m&o)^ tx&& 0 #MS{covv-c^T^Bji-^ 0 

FIG. 4<DT-dr^^^^|2]^i-^ij^iai(t. :n^v^ffi (®f£0^(7>#i£p) 
^rtt9^<D-C\ v^fciJSrfT^f-fiFIG. 5©«t 5 fciB3M£tf^3fc£*L3o ^*£*t 

fig. 5<oT—*T??-^m&^m%mm2te. amwkxk^^-^ • 

X, FIG. 6<7)T— =ar^^^^m^-t-^lMS3l4, St©7 V 6 1.6 2 

6 0 t^LT^-So 

FIG. 7<DT— ^f^vm&TFlTffifflmmAte. bMzfi/^? V • t°^ir 

<DWt%:Wl7LZ>fc)sb<DlN%%5 7 5, 7 6<t, rtb^OtB^j ^It^^S htf>AND 
^-hcDH:t!?^7 7, 7 8 tT**»££*L3 0 ih&frfb, w<7>»»J8yS4 -e«\ 4o© 
H^ffiiE £ N ;£) £3HJ/SU h5/7°i^>AOfc°^-feyWig{ii 

FIG. 8<DT— ^rT-^^-^mi^^y ^ iV^ ]) ^^Slte. Bf^1t#<D7 ^ 



FIG. 9©7- ^^^^m^-f-fe^^a^ ffiCT^UXi.tlft!), fe^ 

-^-T^b, Index generation Logic 9 1 ^ 7 yT'T-Z/l' 9 2 Adders 

Multiplies And shift register 9 3{~J;<9. CMYff ir^^-t"5 0 rCD^t&fc-JH 
V^bixSx— ^VW4v 9 X 9 X 9 LUT^ff^^xttfi, 7 2 9&5 o :X, LUT 

mm 

IktZ, ±&\^tcZ?v±*y^ a /^ : TJ*(D&±m.W}fc<D--M : £. FIG. 1 0(D7 — 
h^fflV^T. WT(C#*ffl{C|ft|g-t-6o FIG. 1 (C^^ixS^D-fey-y-^^A 1 4f4. 

©st^Mts (si) . «j«iins2 oic^*^5fliw«i^c«t«5 % m.&nmizt&m 

&£htix\ t *&mntoiz.im'?$&tt*i! 5tf^J©r£*L<5 (S2) „ Xtt, rit'Nf 
MSr#**rKi, ^it»@^ISli 2 8 (Diit«t'# 5^if 9 

3) „ 

a-fSit^-c^s^ir^^s^JWf^tLS (S4) o &&<D*i&9m&2 7^x9*11 
m&*jmx*&tu^ -5im%m.& 2 7 xmmzn 5 (ss) 0 ^t«jis& 
2 7 <t @j£*yg«ra 28^ zw-m-tz z t xmmfc^mx&tu^ mm L.xmm^n 0 

7 h ^^T^^-r-S^St^CT. "BT^AaSSfP 2 7t£^:E&^?l1$tg&fcfc-t*:5^ 
<> gfl'^^ 2 5a»bSHJH*$R«r-fel'** 1 0 4, 1 0 5fC#t^5 (S6) 0 

^lt, rroiiitii^ct, ^fc^jgiE^a«itg^^$^pr^sifB2 7 

i-JitK V7 h >>^T(D^S?:^fT-rS (S7), 
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V>t, FIG. 1 1~FIG. 1 4Srffl^TlWt5o 

T'nt -/-tf-v'X^r A&r Co-Processor t L-ClS#C^ttfc-^/^7°c3-fe: yfv'Xf A- . . 
fi. FIG. 1 1 Km"?*, main C PU CPU^-f^) 13^ K 

15, I6i, r-^/^l^i$ti5y*y I2i, ^SRioiiff ^'iroft-n*^ 

^7i-X17t, itlb, CPU13tIt©CP14, 15, 16i©»i 

X, 4K/ny*tt % FIG. 1 2 tC^H" «fc 9 T—^/T K U^/Uti 9 
T*3«9. CPU • CPffi!lffllf&#*S#fe|S&$tt5o X. rc^fAtteO^fAi:© 
SMttt* Wf?ffl:7 , n-fcs'iM lt-*>5Wll3ftSiJ«Jii*«S^ M»I/F 17^ 

X.fiffiUB^cUr yiM lfi x FIG. 1 3 tC^i-«t 9 t-. DMA (Direct Memory Access) 
0 t>tf)T*$>-5„ 
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±x&LfCct Z.Z.T*mi<^tlZ>&*<DCP 1 4, 15, 1 6 bfc^ 

^c^, ^(DXo^/^^u±^^^^j^(DmwW}^^^tcmmm^, fig. 

1 4t^-t-7n— ^^r— HSr^V^JstTl^iHetCiftl^-rSo FIG. 1407n-f t - 

MP\yv^y^<Dmftttm(D^^y?%7£M&)^ftfj:\,\ ^t-ASS^MQ^ (Request 
fa#t Acknowredge f§#) {^^'LTfiPll : fT"C# S J; 9 f£ L"CV»<5 (S 1 1) 0 #Ct^ #1 

aiTdSIIISflt^'n-fej/iM lP*3(D^^y 3 3iZ.W%&^tl% (S 1 2) „ 

t»ffu st©cpui 3©»fmie^«)ii*i*iRi«rti-*0!a*sj*T-t-536»if5a» 

(Si 3) 0 S*^Frart-C*Q.a"5rtB/j:»'&tt, CPU13M1» 
i"5 (Si 4) o CPU13Wfei^5:i:ia^ iti^lrlMtS^i: 
*S"srtit/«C5o Lt> ^*^$fLTV^^>}<^tlltTB#ra (Start/Done fa^ 

?itf:£*LT^ 5 (S l 5) . trT^l^^Tt^o 

MtC s ^f9^75S^*^%^cLT^^V^^- (S 1 5) % CP 1 4, 15, 
1 6 0- UXni£X$:m\,^Z>^kX*tim!%ffl<DT?±U— h (accelerate) fr^mx 
frfrit (S 1 6) „ *M(-CP 1 4, 15, 16©ti^fx->^U rtttC«tl9 N 
CP 14, 15, 1 6<D^<D^ mtytefaMtfX$Z>CP~-^'v? f 7J±(D?X?$:mV 

ttrt. 4tm&ffli&-pz> (si 7) 0 ^^±^>r^irix— h^-5itgx'^<. 

Sr^fc-rr i^-e#^V^«. Ml^tLT^^-h^I5 (S2 3) „ 

CP14, 15, 1 6(D—UXli±X&m\,^Z>^kic£i9mm&fffi<DT 
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^tU-h (accelerate) & t # . ^7 * ^ &JS1jO& C P ^f"J 

yttVZ>Z.bX\ ^X^KP 1 4, 15, 1 6tf>— $P3?.(i^:-C(D@^a^2 8f 

toS^*5 (si 8) 0 La>u :©»iott, m&ttmizZfrtefr'zlziSfe 

(S19) , CP14, 15, 16 (D— U3U-t-£X<D\ft<D-^^timM 2 7 -e&tJgSrHfl 
£JL«3 (S2 0) „• ^LT, • k-/u£2vTl^@^S£fl2 8T^lff 

prt6d\ xi*. WTE*mm 2 8 oihiss«^i*^ (mmmm . &*i&*m.n 2 7 ^ms 

^ CP14, 15, 1 6O— ^Xf±^T<Drt(D@^^ag|5 2 8COlxv?^.^^^S'J<7) 
C P rt<Z>Br3E#y®S|S 2 7©^^ ^Elg&lflfifcW #S: = t°— Lfc «J (Download H8*&{f 

1 7 k ^ t c p ^ n p^t§) , ^«>mM\.itm&mi$t 
s (S2D „ mt-icto, RraE*KgaiJ2 7^ifflt5r^t' (x(±> @3t*aa«B2 

IE t r. tb h (Dmrnmn^m* temi&m < - 1 x o -c -c*> 
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CLAIMS 

1. zf&lz -yfr i/T^T" A comprising: 

^^m<Dffim&mmm*i>^~*f$Etm.& •, and 

2. Zf ni-fe -y-y- i/K =r A according to claim 1, wherein ittjf5#;tb 

3. •y-^iy^.T A according to claim 1, wherein iiufE^I£^J§ISfl(3:. A 
LU. MAC. LU1\ F I FO©'>^< t h~ o^fUfc^ mlffi0JM75^4- 

4. y°ti± yfy-yy.^r A according to claim 1, wherein fufSS^MfStPir HUfS 

^i^afpt«. »ro®^m-§-^cr, minimi: urKfl-bax-caso, 

5. 7°nir ^-y-i/X -7" A according to claim 1, further comprising: 
mm^^y^:M9c^}icmmir^^4 >y°t2±?y- ■ and 

6. r/n-fr ytrv'^T" A according to claim 5, wherein HUlEl^'ffpPfi. Huf5^^ 

rro^MDt^ fufe^^^^Suffi^-r ^7°D-fe5,-^(7)^(csiji9 ^-c 

7. 7"n-iryt->XT A according to claim 5, wherein itfjfSpjfffBte:. huI2^^. 

8. 7° air 5/ -y-v'^.T 1 - A according to claim 1, wherein HufB"5I^MS§P(4, -^-XL 

9. 7° Dir y-y-v-^ 7" A according to claim 1, wherein mtE*ll£.#±MM\'5., 
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10. 7°nir y^-iy^T A according to claim 1, wherein Msffl^ttkMUlZ, -5- 

7L h ti z> m&mm <D^m^m &n ? mm z ^-r z> 0 

11. /at yt^r A CO*G;S^"& comprising: 
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ABSTRACT OF THE DISCLOSURE 
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